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Abstract: Freight transport is a key component of the role for roads in the
national economy, particularly in urban areas, but our
understanding of the urban freight transport system is very
limited.  Until recently there were minimal recent data available
on urban goods movement in Australia, but data collection in
several States and Sydney has partially relieved this situation.
This paper discusses analysis of freight data collected in the
Sydney Commercial Vehicle Survey (CVS).
Broad analysis of the 1991/92 CVS of the Greater Sydney
Metropolitan Region was undertaken to determine the patterns
and behaviour of freight carrying vehicles.  The survey was in the
form of a mail-out, mail-back self-completion questionnaire and
was undertaken by the Transport Data Centre, a section within
the Department of Transport, NSW.  The majority of the paper is
drawn from the principal author’s thesis on Urban freight
activities in Sydney, undertaken at Monash University.
Results of the CVS are discussed with specific reference to
temporal patterns, trip lengths, trip durations, and the temporal
distributions of pick-ups and deliveries.  These factors are also
discussed in the context of the Sydney network and economy, and
particularly in relation to the implications for transport planning
and policy.
Keywords: national economy, urban areas, urban freight transport system,
commercial vehicle survey, trip lengths/durations, distribution of
trips and shops, urban planning, truck routes, restrictions, freight
movement patterns.
1. INTRODUCTION
1.1 BACKGROUND
1. Freight transport is an area of transport engineering and research in which
discussion generates many more questions than answers.  Its contribution to wealth
creation and its relationships with other areas of transport are often cited as 'lacking
understanding', but a dearth of data has limited our ability to undertake profound
analysis.  However, in the last five years, there has been renewed interest in freight
activities and data collection, especially with respect to the economy of a region.  In
Australia, the following studies have either recently been completed, or are currently
being undertaken:
· Queensland Transport and Brisbane City Council have undertaken several studies
including a freight strategy for South East Queensland and development of a freight
demand model (Queensland Transport 1992).
· Melbourne has completed its 'Freightway Melbourne' study; a broad based study
developing a strategy for Melbourne as a transport hub.  It included the identification
of impediments to exports, infrastructure development and upgrading, and methods
to facilitate intermodalism (DJA Maunsell 1995).
· The South Australian Department of Transport is in the process of undertaking
several freight and logistics studies including an analysis of both interstate movement
and urban locational patterns.
· A Commercial Vehicle Survey of the Greater Sydney region was undertaken by the
Roads and Traffic Authority and the Transport Data Centre (TDC) in 1991-92, to
provide O-D patterns for the Sydney freight model, and general freight activity
information on commercial vehicle movements (Maldonado and Akers 1992).
2. This paper presents some results of the Sydney CVS; specifically trip lengths,
durations, and temporal distributions of trips and stops, and discusses their implications
for transport planning and policy.  The majority of the paper is drawn from Samantha
Taylor's Master's thesis on 'Urban freight activities in Sydney', undertaken at Monash
University under the supervision of Prof. Ken Ogden.  The thesis project was sponsored
by ARRB Transport Research, in collaboration with the Transport Data Centre (TDC)
and the Roads and Traffic Authority of NSW.
2. CONTEXT
2.1 GENERAL
3. The freight transport sector contributes significantly to the economic development
of an urban area and therefore to a nation's economy.  It is significant, both as an
industry in its own right and as a facilitator of economic activities, contributing about 5%
to the Gross Domestic Product (GDP) of an average city (Municipality of Metropolitan
Toronto 1987, Ogden 1992, Hasell et al 1978a, Ministry of Transportation Ontario
1991, National Transport Planning Taskforce 1994, Button and Pearman 1981).
4. In broad terms there is a significant proportional relationship between economic
activity (e.g. GDP) and the amount of freight moved (Taplin 1983).  The urban freight
system is strongly related to both contemporary management styles and other aspects of
the urban system, for example the urban passenger system, the inter-urban freight
system, land use, regional development, aspects of the physical and social environment,
and employment (Ogden 1992).  Consequently there are many factors which influence
freight movement patterns.  Examples include:
· Logistics management such as quick response, supply chain management, just-in-
time;
· Labor practices;
· Consolidation/deconsolidation points;
· Connectivity and geometrics of the road n twork;
· The location of specific businesses (wholesalers, trucking companies, manufacturers),
demographic factors, geographic and physical constraints (tunnels, bridges, low
undercrossings, mountains); and
· Government regulations such as turning bans and restrictions to night time
movement.
2.2 LOGISTICS
5. A large proportion of contemporary management styles, especially in
manufacturing, use logistics to optimise their organisation’s chain of activities; from
transport to inventory control, warehousing, insurance, etc. (Gilmour 1987, Cox and
Meyrick 1994, Ogden 1992).  This means that decisions about freight transport can be
made not only on the basis of transport variables and marketing strategies but also on
how individual components of the chain affect the overall cost structure (e.g.
outsourcing of components, global sourcing, inventories maintained by suppliers).
6. One of the consequences of the increased use of logistics management is that th re
is a demand for smaller quantities, and more frequent deliveries (Harutoshi 1994, ter
Brugge 1991).  For example, Harutoshi (1994) quoted that in Japan 'the average weight
carried on each trip fell by 36%, from 3.8 tons in 1980 to 2.4 tons in 1990'.  In many
cases, though, the impacts of logistics on the transport system are not well understood.
7. Detailed analysis of logistics management and its effect on freight movement
characteristics are beyond the scope of this paper, suffice to say that it is in this context
that analysis of road freight movements takes place (Ogden 1995).
2.3 TRANSPORT AND URBAN PLANNING
8. The road network was designed primarily for the movement of people and not for
the movement of goods.  In the absence of freight and commercial vehicle data, urban
planners and transport planners have used passenger vehicles and peak commuter traffic
to plan the network and forecast traffic growths.  Freight traffic has usually been
incorporated as a factor of between 5% and 15% of passenger car traffic (Schlappi et al
1993, Reilly and Hochmuth 1990).  This has the effect of the freight movement industry
adapting to a network designed primarily for commuters.  In some cases this has led to
residential areas being used as freight movement routes, excessive congestion, and
damage to roads and bridges, resulting in the need to restrict the network.
9. There are trade-offs associated with these restrictions, for example truck bans on
certain roads result in costs to the freight sector through increased travel times,
distances, and possible constraints to hours of operation (Meyer and Miller 1984,
Municipality of Metropolitan Toronto 1987).  One of the problems with restrictions is
that they are often imposed, or removed, without regard to the effects on travel on
unrestricted roads in the surrounding area (e.g. travel time, social concerns and vehicle
mix).  The results of some studies investigating the costs and/or effectiveness of
restrictions are outlined below:
· In the UK, a study of trucks in Swindon found that for the same environmental
benefits, restrictions to the network involving 24 hour truck bans typically cost
several times as much as 'no entry except for access' bans (Cristie et al 1977, Cundill
1976).  Re-routeing 'through' traffic in conjunction with 'no entry except for access' is
the most cost effective method of reducing truck intrusion into sensitive areas,
however this assumes a suitable bypass route is available, and depends on the
environmental sensitivity of the area (Cristie et al 1977).
· Reilly and Hochmuth (1990) estimated the cost in travel time through restrictions to
the network.  They found that a truck travelling between two area zones in Chicago
increased its distance travelled by an average of 1.4% on a restricted network, and
took an average of 10.3% more time.
· A study in the US by Grenzeback et al (1990), of freeway congestion due to trucks,
found that truck involvement in accidents and incidents has a large effect on
congestion.  The study found that because truck travel peaks in the late morning to
midday period (Schlappi et al 1993, Stephens et al 1993) and comprises a small
proportion of all vehicles in the peak commuter periods, reducing truck travel in the
am commuter period has little effect on reducing overall vehicle congestion
(Grenzeback et al 1990).  A more cost effective method is to improve incident and
traffic management, for example by reducing stop-start conditions, minimising
hazardous traffic situations, and reducing delay from truck-involved
incidents/accidents.
· A study undertaken by the Road Construction Authority (1987) in Victoria, found
that reduced urban freight costs resulting from either travel time savings, or more
reliable delivery times, directly affected the profitability and competitiveness of
manufacturers in Melbourne.
2.4 EFFECT OF CONGESTION ON BUSINESS LOCATION
10. On a regional scale, one of the problems for business is that when business is most
successful, activity is greatest and therefore congestion is greatest.  As congestion
escalates, transport costs increase and pressure is exerted on business to move to a
cheaper location, and find new opportunities (Municipality of Metropolitan Toronto
1987).  Therefore it is the industry with the lowest value added that is forced to move
first; usually heavy industry and manufacturing, then retail and finally the service industry
will leave an area.
11. The service industry has a high 'threshold' (or resistance to being pushed out of an
area) as shown by the thriving industries in congested cities like New York, London and
Paris.  The retail industry has a medium threshold, evident by the prevalence of
successful regional/suburban shopping centres, although it is not uncommon for
congested downtown areas to work hard to maintain their retail industry.  On the other
hand, heavy industry and manufacturing industries soon leave an urban area when it
becomes congested (Municipality of Metropolitan Toronto 1987, Rawling 1989).
3. DATA
12. The Transport Data Centre used mail-out mail-back questionnaires to collect data
on the activities of commercial vehicles registered in Greater Sydney.  A total of 9,946
questionnaires were returned providing data on 24,882 trips across three vehicle classes;
light, rigid and articulated vehicles.  The Greater Sydney region comprises the provincial
centres of Newcastle and Wollongong and extends as far west as the Blue Mountains.  A
description of the CVS methodology is beyond the scope of this paper and can be found
in Maldonado and Akers (1992).
13. For the purposes of this paper, analysis is restricted to internal-internal trips, or
trips with both ends within the greater Sydney region.
4. ANALYSIS
4.1 TRIP LENGTHS, DURATIONS AND AVERAGE SPEEDS
Weekdays
14. The mean and median trip characteristics of weekday trips are shown in Table I.  It
should be noted that distance data from the CVS are not as accurate as travel time data
because respondents were asked to estimate the distance travelled at the end of each trip,
rather than record odometer readings.  This compares with trip travel time where the
respondent recorded the trip start time and trip finish time.
15. As vehicle size increased so did the length and duration of trips, which is consistent
with results from other studies (Ruitter 1992, Reilly et al 1987, Reilly and Hochmuth
1990, Stephens et al 1993, Schlappi et al 1993).  This may be partly due to the
economies of scale of larger vehicles which only come into play over longer distances.
Also, multiple pick-up and/or delivery operations of small loads are almost all carried out
by smaller vehicles, which lowers the mean and median trip lengths and durations of
these vehicles.
16. Calculated average speeds were higher for articulated vehicles than other vehicles
(Table I) which may be related to the finding that these vehicles performed longer trips.
Higher average speeds may be a 'by-product' of longer distances and longer durations
since as length increases, delays and stops at signals generally become a smaller
proportion of the total trip length, thereby increasing the average speed.
Weekends
17. Table II shows the central tendencies of trip length, duration and speed for an
average weekend day.  Even though a greater proportion of long trips were performed
on weekends, particularly in the articulated vehicle class, overall, the distributions of
weekend and weekday characteristics are approximately similar in shape (Taylor et al
1994).
18. As for weekdays, as vehicle size increased so did the length and duration of trips.
4.2 TEMPORAL CHARACT ERISTICS
Start time of all trips
19. Fig. 2 and Fig. 3 show the relative frequencies of commercial vehicle trips on the
Greater Sydney network at hourly intervals throughout an average week day and
weekend day respectively.  On weekdays commercial vehicle movements started
increasing at around 6am, and peaked between 10am and 11am before dropping to a
day-time low at 12.30pm.  The weekend start times followed a similar pattern:  they
began at around 6am, peaked at 7.30am and 10.30am, dropped at 12.30am and rose
slightly after the lunch-time period before dropping off for the day.  The number of trips
starting between 10am and 11am on an average weekend day was less than 15% of the
corresponding weekday peak between 10am and 11am (Fig. 2 and 3).  In addition, there
were a smaller proportion of trips started in the afternoon and the shape of the
distribution is more exaggerated for weekends, possibly due to the smaller sample size.
20. It is interesting to note that analysis of trip start times reported in the 1991/92
Home Interview Survey, which surveys person travel patterns in the CVS study area,
shows some similarities between person and commercial vehicle travel.  Weekday peaks
for commuters are at 8am and 3pm, and 'local' peaks for commercial vehicle trips are at
about 7:30am and 3:30pm (Fig. 2.3 Transport Study Group 1994, Table 2).  The
Saturday peak for both person travel and commercial vehicles is between 10am and
11am, but the person peak is of a longer duration (Fig. 2.3 Transport Study Group 1994,
Table 3).
Weekdays
21. On weekdays, activity increased slightly after the midday period until about 3.30
pm when the number of trips starting began to drop to coincide with the end of the 'trade'
working day (the Transport Workers Award specifies 8 hour Monday to Friday working
days between 5.30am and 6.30pm (Noonan 1993)).  Light vehicles appear to exhibit
slightly different temporal patterns than the other vehicles.  After the midday period, light
vehicle activity increased again whereas the other vehicles began to taper off until the
end of the working day.  It can take a long time to unload or load a large vehicle, and
sometimes the vehicle is loaded in the afternoon in preparation for the next shift (often
the following morning).  This means that drivers may need to finish their trips in the early
afternoon so that the vehicle can be attended to before the end of the day.  Also, it is not
uncommon for organisations not to receive goods after 3pm.
22. One reason for the rises in trip start times at similar times to the peak commuter
periods, could be a high incidence of designated delivery times.  For example, Harutoshi
(1994) quoted that in Tokyo in 1986, 44 percent of trips stipulated an exact arrival time,
35 percent stipulated a morning or afternoon arrival time, and 17 percent designated a
delivery day.  If this is a worldwide trend, then the temporal patterns of commercial
vehicle travel are very much a reflection of the customers requirements.  Further, a study
in New York and New Jersey found that over 35 percent of trucks made trips during the
morning peak (6am to 10am), indicating that this period was as important for
commercial vehicles as private vehicles (Lau 1995).
Start time of first trips
23. Tables III and IV show the cumulative percentages of the start time of first trips on
weekdays and weekends respectively.  The main difference between trip start times is
that a greater proportion of first trips are started in the night-time period on weekends.
Weekdays
24. As vehicle size increased so did the proportion of vehicles which began their first
trip in the night-time period (Table III).  On weekdays, 16% of articulated vehicles began
their first trip in the night-time period while only 3% of light vehicles did.  Of all vehicles
which began their first trip in the night-time period, about half started between 4am and
5am.  This is consistent with US studies which found that heavy trucks start before 6am,
and light trucks often start between 6am and 9am (Lau 1995).
25. Less than 4% of vehicles made their first trip in the 12noon to 6pm period and it is
suggested that the vehicles that did were specialist vehicles, for example horse carriers
(for horse trainers), tow trucks, special equipment vehicles, and earth moving trucks.  It
is hypothesised that many of these vehicles are ancillary vehicles, and their operators
often have greater flexibility, or the need to make trips is governed by the nature of their
business, not freight efficiency.
4.3 SPATIAL PATTERNS  - WEEKDAYS
26. On weekdays, commercial vehicle trips were not dispersed over the entire study
area but as expected were generally concentrated in the industrial, terminal and
commercial areas.  The study area was divided into 56 Statistical Local Areas (SLAs)
based on local government boundaries, all having different land areas.  Table V shows
the top nine SLA destinations for the Greater Sydney region on weekdays and the
following summarises the main findings:
· One third of the trips generated in the study area were destined for one of the
following SLAs: Wollongong; Newcastle (remainder); Blacktown; Bankstown; Lake
Macquarie; Warringah; Sutherland; and South Sydney (Table V and Fig. 1).
· Using LGA area estimates, from RTA Road Use Statistics (Roads and Traffic
Authority 1993), as crude approximates for SLA areas, Botany, inner Sydney and
Auburn respectively generated the greatest number of articulated vehicle trips per sq
km (Fig.1).
· Of the heavy commercial vehicle class (rigid and articulated classes combined),
Wollongong, Bankstown and Blacktown attracted the greatest number of heavy
vehicles (Fig.1).
· The majority of vehicle trips originate from within the same SLA to which they are
destined.
27. It should be noted more precise indications of the largest SLA generators are
probably best achieved using traffic densities.  This could be achieved using either land
areas or better still, lane kilometres, thus producing a good indication of road space
demand.  However at the time of writing, this information could not be accessed.
28. Due to the smaller sample size for weekends, analysis of weekend data is not
included here.
4.4 PICK-UPS AND DELIVERIES
29. Over all vehicle classes, deliveries of goods were about twice as frequent as pick-
ups.  By vehicle class, articulated vehicles performed a slightly lower proportion of
deliveries than the other vehicle classes, indicating fuller truck loads.
30. The majority of pick-ups and deliveries were performed in the morning, 5am-
12noon, reflecting the earlier finding that the largest portion of the task is carried out in
the morning (Table VI).  The majority of customers request deliveries in the morning to
enable the remainder of the day to be used to move, use or sell stock (Harutoshi 1994).
As expected only a small proportion of deliveries and pick-ups were after 6pm and
before 5am.
TABLE I
TRIP LENGTHS, DURATIONS AND AVERAGE SPEEDS
WEEKDAYS
Length (km) Duration (h:min) Av. Speed (km/h)
Vehicle
Class
Mean Median Mean Median Mean Median No.
Trips
Light 14.0 8.0 0:22 0:15 33 30 4973
Rigid 16.1 10.0 0:27 0:20 33 30 13191
Artic 38.6 25.0 0:53 0:40 38 38 3387
Total 15.0 10.0 0:24 0:20 33 31 21551
Source: 1991/92 CVS
TABLE II
TRIP LENGTHS, DURATIONS AND AVERAGE SPEEDS
WEEKENDS
Length (km) Duration (h:min) Av. Speed (km/h)
Vehicle
Class
Mean Median Mean Median Mean Median No.
Trips
Light 16.7 10.0 0:24 0:15 35 34 265
Rigid 17.5 10.0 0:31 0:20 34 30 485
Artic 68.6 30.0 1:18 1:00 45 41 90
Total 17.3 12.0 0:25 0:20 35 33 840
Fig. 1 CVS study area - Greater Sydney Metropolitan Region
Fig. 2 Distribution of trip start times on weekdays
Fig. 3 Distribution of trip start times on weekends
TABLE III
START TIME OF FIRST TRIP
WEEKDAYS
Cumulative frequency (%)
Time period Light Rigid Articulated
midnight - 3:59 1.4 2.3 6.7
4:00 - 4:59 3.1 5.3 15.4
5:00 - 5:59 10.7 14.1 36.3
6:00 - 6:59 36.0 41.1 64.3
7:00 - 7:59 65.8 70.6 85.2
8:00 - 8:59 82.8 83.4 89.2
9:00 - 9:59 90.1 89.7 92.2
10:00 - 10:59 94.1 93.8 94.1
11:00 - 11:59 95.8 95.4 96.2
noon - midnight 100.0 100.0 100.0
Source: 1991-92 CVS
TABLE IV
START TIME OF FIRST TRIP
WEEKENDS
Cumulative frequency (%)
Time period Light Rigid Articulated
midnight - 3:59 1.4 5.6 11.8
4:00 - 4:59 8.2 8.3 14.1
5:00 - 5:59 14.1 17.8 32.5
6:00 - 6:59 28.7 38.7 48.1
7:00 - 7:59 61.2 57.8 76.0
8:00 - 8:59 75.1 75.9 78.6
9:00 - 9:59 79.7 84.8 81.6
10:00 - 10:59 87.6 89.6 88.4
11:00 - 11:59 92.3 92.4 96.1
noon - midnight 100.0 100.0 100.0
Source: 1991-92 CVS
TABLE V
TOP NINE COMMERCIAL VEHICLE DESTINATIONS
WEEKDAYS
SLA
Total No. of Trips
Destined to SLA
Percent of
Total Trips
Wollongong 41,164 4.6%
Newcastle (remainder) 38,857 4.3%
Sutherland 37,375 4.2%
Lake Macquarie 36,531 4.1%
Blacktown 36,156 4.0%
Bankstown 34,623 3.9%
Warringah 33,511 3.7%
South Sydney 32,033 3.6%
Parramatta 28,272 3.2%
TOTAL 318,522 35.5%
TABLE VI
DISTRIBUTION OF STOPS BY PURPOSE AND TIME OF DAY
WEEKDAYS
EXPRESSED AS A PERCENTAGE OF TOTAL STOPS
Deliveries (%) Pick-ups (%)
Pick-ups & Del's
at same stop (%)
No Pick-ups or
Deliveries (%)
Arrival Time Light Rigid Artic. Light Rigid Artic. Light Rigid Artic. Light Rigid Artic.
5am-12noon 55 65 66 57 67 68 53 67 65 47 45 30
12noon-6pm 41 32 28 38 29 25 42 28 25 45 49 60
6pm-5am 4 3 6 5 4 7 5 4 10 8 6 10
Total 100 100 100 100 100 100 100 100 100 100 100 100
Source: 1991/92 CVS
5. DISCUSSION
5.1 URBAN GOODS MOVEMENT AND THE ECONOMY IN SYDNEY
31. Botany SLA is one of the largest generators of articulated trips per square
kilometre in the greater Sydney region.  This is not surprising since it includes Sydney
Airport, Port Botany, and includes a large section of commercial and industrial land.
Combined with the fact that sales of commercial/industrial land were greatest in the west
and south west, and there is a general move west by warehouses and industry, there
exists a lack of efficient routes between Botany and the west and south west of Sydney
(Department of Planning 1993).  The occurrence of relatively long trips evident in the
CVS also supports the need for a better linked network.
32. An arterial road system, joining terminal, industrial, commercial and retail areas,
combined with the availability of accessible and affordable land in proximity to this
network is critical to efficient and cost-effective freight movement.  In Sydney this means
between Botany, South Sydney, Sydney CAD port area, Blacktown, Bankstown,
Penrith, Fairfield, Gosford, Hornsby, Liverpool, Parramatta, Auburn/Silverwater, St
Leonards (North Sydney) and Chatswood (Department of Planning 1991).  A linked
network incorporating both ring and radial roads would improve the reliability of travel
times and possibly reduce them.
33. The corollary to this is that delays caused by incidents and accidents have an
enormous effect on congestion resulting in increased costs to the industry.  Therefore,
there is a need to provide improved traffic management strategies, incident detection and
improve the ability to deal with incidents and crashes quickly and effectively.  Improved
traffic management techniques include reducing stop-start conditions, and minimising
hazardous traffic situations, for example by improving geometrics such as sight distance,
camber and location of road furniture, providing adequate signing and delineation, and
managing clearways and access roads.
34. The importance of the am peak period to the trucking industry is evident in Fig. 1
where local peaks of trip start times occur between 7am and 9am on weekdays.  Given
that cost, reliability and speed are the most important factors in choosing a transport
provider, and time is the main determinant of cost, then increased congestion has a
profound effect on truck operations (Municipality of Metropolitan Toronto 1991, OECD
1994).  As congestion increases (and cost of operation increases), industry is forced to
move away from the congested area to other markets, and industries with low value-
adding are the first to move (Municipality of Metropolitan Toronto 1987).  Therefore
congestion management and integrated transport policies which preserve the capacity of
the road for people or vehicles which have few alternatives, is desirable.  This is
particularly relevant to the am peak period where congestion is affecting the ability of
commercial vehicles to move products.
35. At the same time, the disparate and r sultant ubiquitous nature of urban freight
movement means that a large proportion of the arterial and secondary road network must
be available to trucks, to allow economic and efficient movement.  Therefore road design
standards and land use zones need to explicitly consider the movement of freight vehicles
and their access to sites.
Truck routes and restrictions in Sydney
36. Another reason for the high incidence of long trips could be due to the many
restrictions placed on the greater Sydney network.  Examples of restrictions include
regulations such as mass limits and temporal restrictions, topography such as steep
terrain and waterways, and infrastructure such as tunnels, etc.
37. Restrictions, or the removal of restrictions, need to be considered as part of an
overall plan, and if they are to work effectively they must be used in conjunction with a
program of advisory signing.  Preferred truck routes, which have adequate lane widths,
structural strength, capacity, design geometrics and avoid steep grades should be
identified, considering the preferences of all community sectors involved - residents,
council, operators, environmental groups, etc.
6. CONCLUSIONS
38a).Analysis of the CVS data showed that freight movement patterns in a large urban
area like Sydney are very complex and disparate.  It is only through expansive data
collection and monitoring exercises such as the CVS that we can gain understanding and
insight into the nature of urban goods movement (UGM), which is essential if we are to
develop policies and programs which take explicit account of the needs of, and problems
created by, UGM.
39b). In aggregate form, some general trends identified were:
· trip length increases with vehicle size;
· vehicle activity (in terms of both trips and pick-ups and deliveries) in the morning
was greater than in the afternoon;
· articulated vehicles start work in the very early morning, before the other vehicle
classes, and often before 6am;
· over one third of all trips by commercial vehicles begin in the morning commuter
peak (or between 6am and 10am); and
· on weekends, the large majority of trips begin in the morning, before 10am.
40. However, these aggregate, or average values, by nature exclude many of the
variations within each vehicle class.  Therefore it is suggested that further analysis of the
CVS using disaggregate methods will reveal additional information, although this has not
been explored in detail.
41c). Data of this form is very useful in relation to the development of freight policy.
For example the data suggest that:
· There is a need for good linkages of the network, especially between Botany and the
south-west and west of Sydney.
· Overall, connectivity and traffic management (e.g. incident detection) is critical to the
efficiency of commercial vehicle movements.  This is particularly evident in the CVS
results showing the importance of the morning peak hours to commercial vehicles
(Fig. 2), in conjunction with the literature which emphasises the profound effect
congestion has on increasing the costs of truck operations.
· Restrictions and regulation need to be considered as part of an overall plan, and
therefore imposed or removed with adequate investigation of the effects.  This
includes provision of advisory signing, and appropriate designation of routes with
adequate design characteristics.
42d).It should be noted that the formation of freight policy needs to be considered in the
context of urban policy and transport policy, which clearly involves trade-offs between
the environment, economic, and social aspects.  In the examples above, where
improvements to vehicle flows are suggested, intuitively it is expected that there would
improvements to the environment and amenity.  Flowing traffic emits less noise and air
pollution, and truck advisory routes, with adequate engineering characteristics, reduces
the commercial traffic on surrounding roads.
43e). As a corollary to the above points, the CVS provides information specifically
provided by the driver of the vehicle, and is therefore limited by the driver’s knowledge
and experience.  To build on this base and to gain more insight into freight movement
operations, it would be useful to supplement the CVS with interviews of freight
companies, manufacturing plants, and other businesses.  If undertaken thoughtfully, this
could for example, provide insight into a number of issues:
· The companies’ interest and commitment to logistics for insights into what influences
transport decisions, the relationship between transport and other components of the
logistics chain, and the impact of transport shortfalls on the company.  This
information could potentially be used help to determine the implications of transport
policy options.
· The perceived shortfalls in the Sydney road network and more generally in the
transport system.  The CVS is road based so intermodal issues and inefficiencies are
not able to be identified.
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